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SCIENCE NOTEBOOK #84 APRIL 8, 1976 
1. THe DUNG OF INDIA (CDOSA) 


as EN Y_ON THE DAIRY FARM (CDOSA) 
Pp BACTERIA AND RAIN CDOSA) 

4. SATELLITES AND LOST AIRCRAFT CDOSA) 
5. FROG POISON IN MEDICINE (CDOSA) 


ANNCR: THE VOICE OF AMERICA PRESENTS...SCIENCE NOTEBOOK...A 
SUMMARY OF EVENTS IN SCIENCE, MEDICINE AND TECHNOLOGY. 
EACH WEEK AT THIS TIME, WE BRING YOU REPORTS ON 
DEVELOPMENTS THAT MAY AFFECT OUR DAILY LIVES. WITH 


THE FIRST REPORT, HERE IS YOUR SCIENCE EDITOR : 


CTHE DUNG OF INDIA -- 3- 3185 -- DOSA) 


EDITOR: CATTLE DUNG COULD PROVIDE INDIA WITH BADLY NEEDED 
FERTILIZER AND STILL BE A SOURCE OF ENERGY, ACCORDING 
TO A REPORT PRESENTED BY AN AMERICAN AND AN INDIAN 
SCIENTIST AT THE ANNUAL MEETING OF THE AMERICAN CHEMICAL 


SOCIETY. HERE IS WITH DETAILS. 


DOCTORS IRVING SKEIST AND KOLLURU RAO ESTIMATE THAT IF 
ONLY ONE-EIGHTH OF THE EIGHT-HUNDRED-MILLION TONS OF 
WASTES PRODUCED BY INDIA'S COWS EVERY YEAR WERE FERMENTED 
IN HOME GAS PLANTS, IT WOULD CLOSE -- WHAT THEY CALL -- 
INDIA'S DEADLY FERTILIZER GAP. THE TWO SCIENTISTS SUGGEST 
CONSTRUCTION OF MANY INEXPENSIVE, FAMILY-OWNED CATTLE- 
DUNG GAS PLANTS THAT WOULD SUPPLY METHANE GAS FOR 
DOMESTIC USE, AND A RESIOUE RICH IN NITROGEN, PHOSPHORUS 


AND POTASSIUM FOR USE AS FERTILIZERS. 


A FARMER LIVING ON A LAND OF THREE HECTARES, WITH A 
FAMILY OF FIVE OR SIX, AND A FERMENTATION WELL, COULD 


BECOME SELF-SUFFICIENT IN FUEL AND FERTILIZER IF HE HAD 


VOICE: 
CCONT) 
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FOUR OR FIVE ANIMALS TO SUPPLY THE RAW MATERIALS. AND 
THE STUDY ADDS THAT A NET\IORK OF SUCH CATTLE DUNG GAS 
PLANTS COULD SAVE INDIA SOME ONE-AND-A-HALF-THOUSAND- 
MILLION DOLLARS WHICH IT SPENDS EVERY YEAR ON SYNTHETIC 


IMPORTED FERTILIZERS. 


THE AUTHORS OF THE STUDY PROPOSE A VERY SIMPLE DUNG 
CONVERSION SYSTEM. IT WOULD CONSIST OF A BRICK WELL, 
THREE OR FOUR METERS DEEP, CAPPED BY A TANK TO COLLECT 
THE GAS. ON THE SMALLEST SCALE OF OPERATION, THE 

FARMER \IOULD DUMP ABOUT FIFTY KILOGRAMS OF CATTLE DUNG 
AND URINE EVERY DAY INTO THE WELL -- THE YIELD FROM FOUR 
OR FIVE ANIMALS. THIS WOULD PRODUCE ABOUT THREE CUBIC 
METERS OF GAS, ENOUGH TO MEET THE ENERGY NEEDS OF A 


FAMILY OF FIVE OR SIX, 


THE RESIDUE, STILL RICH IN PLANT NUTRIENTS, COULD BE 
COLLECTED IN A RESERVOIR NEAR THE WELL AND THE FARMER 


WOULD SPREAD IT ON THE FIELD AT HIS CONVENIENCE. 


THE PROPOSED SYSTEM OF SMALL SCALE DUNG CONVERSION 

PLANTS WOULD BE SUITABLE FOR THE ESTIMATED THREE-HUNDRED- 
FIFTY-MILLION INDIAN FARMS OF LESS THAN TWO HECTARES. 
AND, ACCORDING TO THE AUTHORS, EVEN MORE EFFICIENT AND 
ECONOMICAL PLANTS OF A MUCH LARGER SIZE COULD BE 

BUILT FOR USE WHERE LARGE NUM3ERS OF CATTLE ARE 
CONCENTRATED, 


HAN 


EDITOR: 


VOICE: 
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CSOLAR ENERGY ON THE DAIRY FARM -- 3-3185 -- CDOSA) 


CLEAN, INEXHAUSTIBLE SOLAR ENERGY MAY FIND ITS PLACE ON 
THE DAIRY FARM, IF A NEWLY LAUNCHED EXPERIMENT TURNS OUT 


TO BE SUCCESSFUL. HAS THE STORY. 


SOLAR ENERGY EXPERTS OF THE U.S. ENERGY RESEARCH AND 
DEVELOPMENT ADMINISTRATION ARE BUILDING AN EXPERIMENTAL 
SOLAR HEATING SYSTEM FOR A MODERN MILKING INSTALLATION 
AT THE U.S. DEPARTMENT OF AGRICULTURE'S AGRICULTURE 
RESEARCH CENTER IN BELTSVILLE, MARYLAND, THEY WANT TO 
SEE WHETHER IT WOULD BE PRACTICABLE FOR DAIRY FARMERS 


TO RELY ON SOLAR ENERGY INSTEAD OF ELECTRICITY. 


THE EXPERIMENTAL MILKING INSTALLATION USES THE LATEST 
DAIRY TECHNOLOGY TO MILK TWO-HUNDRED COWS EVERY DAY. 
HOT WATER IS AN ESSENTIAL INGREDIENT OF THAT TECHNOLOGY. 


IT IS NEEDED TO ASSURE SANITARY OPERATIONS. 


HOT WATER I5 USED TO WASH EACI! COW'S UDDERS BEFORE MILKING, 
AND TO WASH EQUIPMENT SEFORE AND AFTER MILKING EACH COW. 
ADDITIONAL HOT WATER IS USED DURING THE WINTER FOR SPACE 
HEATING TO KEEP THE DAIRY WORKERS WARM AND fo 


PREVENT THE MILK PIPES FROM FREEZING. 


THE BELTSVILLE INSTALLATION WILL USE THE SIMPLEST SOLAR 
TECHNOLOGY CURRENTLY AVAILABLE, SO THAT THE RESULTS OF THE 
EXPERIMENT CAN BE READILY PASSED ON TO THE DAIRY FARMERS. 
MORE THAN NINETY SQUARE METERS OF SUNLIGHT COLLECTORS ARE 


MOUNTED ON THE ROOF OF THE BUILDING. THE COLLECTORS 
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VOICE: TRANSFER THE SUN'S HEAT TO WATER. THE HEATED WATER -- 
CCONT) 
ALMOST FORTY-THOUSAND LITERS -- IS STORED IN AN UNDERGROUND 
SILO, WAITING TO BE USED IN THE MILKING OPERATIONS OR FOR 


THE HEATING OF THE BUILDING. 


SOLAR ENERGY EXPERTS BELIEVE THAT THE SUN WILL PROVIDE 
MORE THAN TV!IO-THIRDS OF HEAT ENERGY NEEDS OF THE MILKING 
INSTALLATION. THE REMAINING ONE-THIRD WILL CONTINUE TO 


BE FURNISHED BY ELECTRICITY. 


oe 
- 


waree 
ev aewee 


CBACTERIA AND THE RAIN -- 3-3185 -- DOSA) 


EDITOR: TINY BACTERIA IN THE OCEAI! MAY BE RESPONSIBLE FOR 


TRIGGERING RAINFALL. HERE IS WITH A REPORT. 


VOICE: METEOROLOGISTS HAVE KNOWN FOR A LONG TIME THAT EACH 
RAIN DROP STARTS ITS EXISTENCE AS AN ICE NUCLEUS. 
THE MOISTURE FROM THE CLOUD FORMS INTO ICE AROUND A 
MICROSCOPIC SEED OF DUST PARTICLES OR DECOMPOSED 
VEGETATION WHICH ARE BLOWN BY THE WIND UP INTO THE 
ATMOSPHERE. IT HAS BEEN GENERALLY BELIEVED UNTIL NOW 
THAT THESE TINY PARTICLES AROUND WHICH’ THE ICE NUCLEUS 


FORMS, ALWAYS COME FROM LAND AREAS. 


METEOROLOGIST RUSSELL SCHNELL OF THE U.S. NATIONAL 
OCEANIC AND ATMOSPHERIC ADMINISTRATION HAS RECENTLY 
DISCOVERED THAT THIS IS NOT QUITE TRUE. HE FOUND THAT 
IN THE MARINE ATMOSPHERE ~-- THE AIR ABOVE THE SEA, -- 


TINY OCEANIC BACTERIA SERVE AS THE SEED FOR RAIN PRODUCING 
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rents ICE NUCLEI. THE BACTERIA LIVE AMONG THE MARINE PHYTO- 
CONT 
PLANKTON == VERY SMALL, FLOATING PLANT LIFE -- ON THE 
SURFACE OF THE SEA AND GO UP INTO THE AIR WHEN THE 


WAVES BREAK THE WATER, 


DOCTOR SCHNELL AND HIS COLLEAGUES HAVE ISOLATED THE 
BACTERIUM BUT HAVE NOT IDENTIFIED IT YET. THEY ANALYZED 
ICE NUCLEUS MEASUREMENTS COLLECTED OVER A THREE YEARS 
PERIOD IN THE SOUTHERN HEMISPHERE, MOSTLY OVER AUSTRALIA 
AND THE ANTARCTIC OCEAN. THE METEOROLOGISTS WERE SURPRISED 
TO FIND THAT THE HIGHEST CONCENTRATIONS OF ICE NUCLEI 
COINCIDED WITH AREAS OF THE OCEAN WHICH HAD THE MOST 


FAVORABLE CONDITIONS FOR PHYTOPLANKTON GROWTH, 


SIMILAR MEASUREMENTS WERE MADE IN OTHERS PARTS OF THE 
WORLD'S SEAS. AND DOCTOR SCHNELL REPORTS THAT BACTERIA 
OF THE KIND THAT APPEARS TO FORM THE ICE NUCLEUS WHICH 
TRIGGERS RAIN OR SNOW, HAVE ALSO BEEN FOUND INSIDE 
HAILSTONES AND FOG DROPLETS. 


RAM 


CSATELLITES AND LOST AIRCRAFT -- 3=- 3185 -- DOSA) 


EDITOR: CALIFORNIA AUTHORITIES SEARCHING FOR DOWNED AIRCRAFT 
IN THE RUGGED MOUNTAIN REGIONS OF THE STATE ARE NOW 
RELYING ON SATELLITES TO MAKE THEIR JOB EASIER. 


REPORTS. 


VOICE: IN 1974, CALIFORNIA AIR SEARCH AND RESCUE PILOTS WERE 
CALLED UPON FORTY-SIX TIMES TO LOOK FOR LIGHT PLANES 


THAT HAD CRASHED IN THE MOUNTAINS. GENERALLY, THEY 


VOICE: 
CCONT) 
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HAD TO SPEND MORE THAN A WEEK BEFORE FINDING THE CRASH 
SITE. LAST YEAR, THE NUMBER OF SEARCH AND RESCUE 
MISSIONS INCREASED 8Y TWENTY-FIVE PERCENT, HOWEVER, ALL 
BUT TY0 LOST AIRCRAFT WERE FOUND WITHIN FORTY-EIGHT 


HOURS. 


TWO WEATHER SATELLITES ARE CREDITED WITH MAKING THE AIR 
SEARCH AND RESCUE MISSIONS MORE EFFICIENT -- AND SAFER 
FOR THE PILOTS INVOLVED. MOST SEARCH AND RESCUE MISSIONS 
FOR MISSING AIRCRAFT IN CALIFORNIA INVOLVE PLANES WHICH 
GET INTO TROUBLE BECAUSE OF BAD WEATHER. IN THE PAST, 
THE RESCUERS HAD ONLY LIMITED WEATHER INFORMATION 
AVAILABLE ANO THAT MADE IT DIFFICULT TO DETERMINE WHAT 
KIND OF WEATHER THE MISSING PILQT FACED WHEN HIS PLANE 


WENT DOWN. 


ARMED WITH THE SATELLITE PICTURES, THE RESCUE PILOTS 

CAN SEE WHAT THE WEATHER WAS LIKE AT THE TIME OF THE 
ACCIDENT. THEY CAN TELL FROM THE PICTURES WHAT WERE 

THE MOST LIKELY AIR ROUTES THE MISSING PILOTS MIGHT HAVE 
FOLLOWED. THIS MAKES IT POSSIBLE TO CONCENTRATE THE 
SEARCH ON THE AREAS WHERE THERE IS A GOOD CHANCE THAT 


THE DOWNED PLANE COULD BE FOUND, 


THE SATELLITE PHOTOGRAPHS SHOW THE WEATHER SITUATION NOT 
ONLY AT THE TIME OF THE MISSING PLANE'S DISAPPEARANCE. 
THE SPACECRAFT ALSO PROVIDES UP-TO-THE-MINUTE WEATHER 
INFORMATION AT THE TIME THE SEARCH MISSION IS LAUNCHED. 


THIS MAKES THE JOB OF THE RESCUE PILOTS MUCH SAFER 


VOICE: 
CCONT) 


EDITOR: 


VOICE: 


SCIENCE NOTEBOOK NO. 84 PAGE 7 


BECAUSE THEY HAVE ADVANCE \WARNING OF DANGEROUS WEATHER 
IN THE AREAS THEY ARE SEARCHING. 


Pit Sr 


CFROG POISON IN MEDICINE -- 3- 3185 -- DOSA) 


POISONS OBTAINED FROM THE SKINS OF BRILLIANTLY COLORED 
TROPICAL FROGS ARE USED NOW AS POWERFUL TOOLS FOR MEDICAL 


RESEARCH, HERE IS WITH THAT STORY. 


ABOUT EIGHTY POISONS, AMONG THEM SOME OF THE WORLD'S 
MOST DEADLY, HAVE BEEN IDENTIFIED IN THE SKIN OF WESTERN 
HEMISPHERE TROPICAL FROGS. AND, ACCORDING TO DOCTORS 
JOHN DALY AND BERNARD WITKOP, OF THE U.S. NATIONAL 
INSTITUTES OF HEALTH, STUDY OF THESE POISONS MAY LEAD 

TO THE DEVELOPMENT OF NEW DRUGS FOR TREATING HEART AND 


NERVE DISORDERS. 


TEST RESULTS SHOW THAT SOME OF THE POISONS, WHEN SUITABLY 
ALTERED, COULD PROVE USEFUL AS STIMULATORS OF HEART 
ACTION WHEN THE HEART MUSCLE FAILS TO CONTRACT PROPERLY. 
OTHER SUBSTANCES MAY SERVE IN HELPING PATIENTS WITH 
IRREGULARITIES OF HEART BEAT, WHICH IS A MAJOR MEDICAL 


PROBLEM, 


MANY LABORATORIES IN THE UNITED STATES, JAPAN, SWITZERLAND 
AND WEST GERMANY ARE PARTICIPATING IN A STUDY OF THE 

FROG POISONS ORIGINALLY ISOLATED BY DOCTORS DALY AND 
WITKOP. THEY HAVE ALREADY SUCCEEDED IN DETERMINING THE 
STRUCTURE OF SOME OF THE POISONS SO THEY CAN BE NOW 
SYNTHETICALLY PRODUCED IN THE LABORATORY. 
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